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(54) NONCROSSLINKED POLY-BRANCHED POLYMER 

(57)Abstract: 

PURPOSE. To obtain a composition containing a noncrosslinked poly-branched polymer 
having a comb burst shape and having possible use as, e.g., a deemulsifier for an oil— in— 
water emulsion by selecting a composition containing a specified noncrosslinked poly- 

branched polymer. K i iri ' *° ' ■ * 0 

CONSTITUTION: A composition is selected which contains a noncrosslinked r>« 

polybranched polymer having the formula [wherein Rc is a nonreactive terminal group; I 

R0 to R3 and R1 are each a free-radical, cationic, or anionic migration initiator; Ac, AO { (A*) ~ (E # ,< } 

to A3, and Ai are each an oligomer or polymer formed of a nonreactive comonomer or a r; i 

poymerizable monomer; Be, B0 to B3, and Bi are each an oligomer or polymer formed I 

of an (un)protected reactive nucleophilic or electrophilic monomer or a polymerizable ' *^ *' * 

monomer; G is a terminal group or a graft component; nc is the degree of 

polymerization of core initiator; nO is the degree of polymerization of a first comb I 
branch; nl to n3, and ni are the degrees of polymerization of first to third and i-th t ~ '.B'l ) 

generation comb burst branches; ni>2 provided i=c, 0, or 1; ni>2 provided ni-1>0; and rj* 
the ratio of units A to units B is (0 to 1):(100 to 1)]. \ 
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r s >SK J: 0 »± g ft*. «M*# 'J < * * u W $ 
>) ^OVvV htftTftfrftfcfft. ;h'J < 2 ~ :r. ^-.Jb- 

7- u > 5 > ) >>fe^^if £ o cti ia y t > u 
(2-x^-iU-2-3j- + V' 7 y > > gfc&M* y ( x 9- u > 

aw )jn*»w©« 0 jg u cc j: 9 ±iao«iS «: wr 4 * 'J 



(10) 

17 

[ o o 3 3 : m i 

ffiSdHttteR^n ean-Starkh^; y%i®z.tc 
2 5 0ml<D— D^LK7 v^."3tC2. 84mq(15. 3^ 
y *H/> (D^-T-Jl/ h 1 2 5mlCD h JUX>£ 

Jjt]x./c 0 C©igStt«;JD(IM*l. *^-r^rK5*3ti 
**rjSffl*.«*fc. C0X&3 0. Og (3 03 5 y* 

Kite. co<> a t ^^^4B^r H iM^L/c = con. 551J 

^X^rtt: 1 . 64 s (3 8. 1 5 U-til/OttOiS 
) OtSH* <l< 'J ( X U > 4 * > ) £ I Jl/X > <b £t 10 

6, **U*vy >tf y ^"v-SrStrAJS^ 5X=Ucfll] 
. 3 6 CC 3 H$N jS% 0 fc. 5 6 tc 1 B$PQ SSK O 6 

'/ (2-x^;U-2 -tf+UV »;>) Ift^tpfao/t. X 

D rj; JU A *CC?8ft? L ^ X ^ J|/X - JU4HC flS F U 8CSB £ 

«K« L*a^ il'C29. 7g©^7 V h U /ctf 'J 
f 2 - x ?■ 2 - * :/ y > ) Zfflc ( JR* 9 4 20 

%> „ 
[0 0 3 4] W 2 

5 0 0 ml<D— PAIS 7 -7 X a CC 1 TP 60 * V U > 
2 1.6 5 0 ml£)*£tt!;L/c 0 # >j7-^i 

CCffifJ? b /c ^ . 3 5 ml<D« KSSS: JJIlx. /c« 7 ^ * n tcjg 

ft 7 5 ml*i»C 1ST 0 fc 6 # ^ h (C/K £ fllR /c e ^ 
Pt^>I«S(T)PI, 5 N<DNaOH*Aftfc*ftl« 

fiStt<7>pH#ft I 2<c&~->/c6. ttHBk^abfc.. e*acc 

SrROtllL/. 1 7 5 ml© h JUx>£^&2 5 Oml<D;JlJS 
777,3 cc Ati /c 0 J: 0 ?J< - h jbx >fti»ig^ift 

vC pJ^tC & /c„ £S h JUx >*S{R4 2 5 0 ml(D%J&y v 
7> zx CC & ^RSttifi £ * U /c„ «JiT h Jl/ x > % L 

Pb1I£« 0 9. 14g CO^' y -7 - 1 > 7';b^r S fc ( 9 40 

7%) : , 

[ 0 0 3 5 I PI 3 

m 2 (D-ftif-zm t * . «TOSffit y \) 7 -com 
o e<DP?y b =3^ y-?-* i o 0miG>7|caexi o 

ft 2 (.) 0 mioa tM» * f e^/c a JtlPttS: Jhtfi . 5 0 % N a 50 



#MT-8 - 1 2 0 0 3 5 

18 

CCA^/Cc 1 5 OmlO hJl/X>%Jjn^.. Dean -St 
a r k "U^ (n 4 'J 1 6H$fli1) jSifi 

r«iKJ:0iS9J4i**o. 7ru>^fe<D?tt<h ir 2. 2 
g ( BUM ± 1 0 0 % ) Of/tS^' y (xH>^» ^ 
f#/c c l3 C-NMRX^^ h y ( x * u > -r 

S > ) (49. 4 ppm /* 3 8 0 7 5) . 8IS*to*& 
ffiy'u li*>T 5 K ( 9 . 5 ppm 1 5 6 ) . (2 

6 . 3 ppm /»3 1 8 0 ) . ttkT $ >^SSS ( 4 

1. 7 ppm /3S3 6 1 ) ©t:-^*^LAi. t Fn-t«> 
^JSIS© b* - ^ 6 tl & * 5 o , * 3 « ff & 1 ' S S O 
M^^rii^t m^fMU 8 0-9 0 %311t 

[ o 0 3 6] m 4 

=PAfi*r^^ 77X^»^ »BJ<D«AStt* 

2 5 0ml, W3<D*ffitCj:0l«fiO/c!»H- I 2 5 g , 
KiSS- 1 5 0 g 0 80**18©^* -c 3 6Ccfirfcffi 1 0 0 g 

^r^ax., «8?tt&emu/co 77.x^g^^^ 
o. i o 7*cJiy±K:a:^fc6**ai^.fc. 

toJjaS"?* > h^4-t2f M, 7kifflfit>* s *-&*i r t> v v x 
^ tii^^ft l te** o fc. am^s 2 am, i . 6 y ^ h 

#Btb/c s e^'y-7-*tt* ( i y y h^) :c^»o* 

^KiCi^o < iCC<fc0flt«3-li''6C <hccj:->r 

fltHO/c 2@ttiRa, JiSSiSWHyd r i o n«CC 
tftt-CAo A: 0 »6h-S*fP# y h ^x>fti»« 

^flBK <fc 0 M*ULPE! ( 5 1 g . 9 4%) ^» 
/Co U C-NMR7^^ I- L P £ I ^KO^tST S 

^ > ^SS^SJS« LPEI 0 . 4 % r A o /c„ 

[0 0 3 7 ] W 5 

25 OmlO^LJK^^^aSCp- h ^x>XJl/^>ffl-* 
*n1Sf ( 2 . 0 g . 1 U'K-JU TkU V iUx > ( 1 0 0 
ml) &A*7/c. D e a n - S t a r k V v v W 
W . *»*3&«j»T^ S * T C (DiB^WijJDJftiaiJK 0/c (! 

xf-ji/^-^if v y > (iog, i o o 5 y *n/> ^ i s 
cc^nx, aa*2B#iwttttfc. lpei <i. og. 2 

3 5 y^S) * h;l/x> (2 5 ml) tCAih-. C<OiB^tt 
*ftO«H/SM»3ii'^ y t-*«»?L/. ^y -7*-rtO::i>S 

cD7k^i#r^*L/c„ t&LPE 1 y ^"v-asiB 
mc 1 gicflnx. /c 0 -r <• cc 3j- u > ^&<7>jft#ttiR 

/c„ lB$PJJfflift». C<D«ijflj*<fttnL. K?R«rffl^r 
iSffl4l«*0/c. «a«J4CH, CI, <4 0ml) CCiS 
x—rJU (5 0 0ml) £i3>-.»< '0 J)n A <S Z t CC J: 



(11) 
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WfBB^ 8 -12 0 0 3 5 

.'0 



ZWc (12g. «?P9 2%) . S&nM/ I tktctet*r 
* U 3-7-(tB5l8jaWjnU E T O XO^JttlKffc^nJffi 
SC-r*, MAI*. *lffl©S&tt (MX I - 2 0 0 . 

ISKJIB* 1 28#MRO'2 4H#^ccff-T «t. fEft^RtfiR 
SHSflK «4>lSt»M/ I (1 0 0 0 ) r*tt* U p 



[PI 1 3 *#ew©# 'J v-o* y 



1 

2- 
3- 
4 

5- 
6- 



7 -• 



( i - 2 ) th 9v V \ 80 ( i + 2 ) 1 " ttti&O'C: 



BfU i + 1 ) 



[H 1 3 




7^J *-&*H. 5 48640. 5 

P - F 463 



■tllSW 8 -12 0 0 3 5 



[ £««89 J ftttffi* 1 7 *<D 2 COm^CC <fc £ JSIE<D»iK 

[ miB 1 1? (1 99 9) 8^30 

EffiH^S 1 2 0 0 3 5 
[ fcPBId ] ¥J$8*£ (19 9 6)5^140 

8—1 2 0 1 
[ffiflBft-Sf 3 #M¥3— 2 12 2 5 6 

COST 285/00 MQX 

COSC 73/00 NIB 

73/02 NTC 

[KM 

COST 235/00 MQX 

COSC 73/00 NIB 

73/02 NTC 

[ffiHiB] T-tf 10^8^1 IB 
[*«MUEI ] 
[ffiIE*t«»««] TO* 
[l*E*MMB@aj 0 0 0 2 

[ sheas 2 

[ o o o 2 ; sfatitfi^wrsK^wafk^Bj^s^ 
w ft s tx r * /A . gSLhosi «cc * w £ -e- ott flicc *t 

Uti<L/vi§^^ti^/j^/c 0 1 9 8 O^HCtnWJ^O . 



a^' i^p>ut(o.^ * £ <p -h \) y u - £ - Oct o & m 

[^*M*iE2 ) 

[»»iE*HUK@*] 0 0 2 0 
[HIErtSJ 

[0 02 0] A0-tei?V>K4, W^LtS-CH, CH ; 

-CH, CH = CHCH 1 -. -OH, C (C 
HJ , -CH, CH (CN) -OCH, CH 
, -SCH, CH, - R ' , SiO-. 

[fk7] 



-Si i- 



mm 1 8-120 i.) 3 5 



- C H 2 C H -CH 2 CH- -CH 2 CH- 

1 1 k 

c = o o o 

NH2 R C = 0 

R 

-NCH1CH1- -NCH1CH1CH1- -ChhCil- 

11 r h 

C =0 C = 0 C e M 5 

I I 
R R 

R 
I 

-OCH2CH- -CH2C- 
I I 
CH 2 COiR' 
I 

OR 



-tili 2- 



